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“neRRORUoRTON 


Tripoli ig used to- designate a “number of mové or eae ainties types. of” 
silica of sedimentary origin. Usually ‘they’ are spoken of as "soft" silicas, 
and are light, very fine grained, porous, and friable, Structure is micro~. . 
or crypto—crystalline, The deposits are the residual product. of weathering 
and occur in massive form, either blocky or in friable. masses, Tripoli is. 
the end product of the weathering’ of giliccous limestones, cherty limestones, _ 
or cherts, Weathering removes the ‘calcium carbonate, leaving a finely divided | 
siliceous residue to which the name "tripoli® has been applied, Authorities 
differ as to whether the chert accumulates first and then is converted into 
tripoli or whether tripoli is derived by direct decay from various forms of 
silica during initial weathering of the limestone, 


Considerable ‘confusion has existed’ as ‘to what ebastitntas. ‘teripolt™, 
Due to the similarity of names, tripolite, a type of diatomaceous earth . 
found originally in Tripoli in Northern Africa, has been erroneously calicd 
tripoli, Tripoli, however, contains no dietoms, the distinguishing char~ 
acteristic of diatomaceous earth, The material mined in the Missouri-Oklahoma. 
area, has becn considered by the. trade to be the type materiel, and many feck . 
that the term "tripoli" should more properly be restricted to the product: of... 
this region, Although also dcsignated as soft silica, 1t would be less Bigs - 
leading, perhaps, if the siliceous material mined in southern Illinois. were 


i/ The Burcau of Mines will welcone reprinting of this paper provided the 
following footnote acknowledgment is used: "Reprinted from Burcau of 
lines Information Circular 7371," 

2/ Nonmetal Economics Division, Burcau of Mines, 
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called amorphous silica. Both the Missouri-Oklahoma and Illinois materials 
are very high in silica, Different in composition, as it is very much lower 
in silica content than tripoli or amorphous silica, yet included under the 
Classification of tripoli in Bureau of Mines statistical data, is the small 
but important output of rottenstone in lycoming County, Pa, ‘he principal 
justification for grouping these three types of silica is similarity of use. 


PHYSICAL AND CHEMICAL PROPERTIES 
j 
The tripoli of Missouri—Oklahoma is practically pure silica, as it 
contains 96 to 99 percent Si02, the remainder being chiefly ignition loss 
and small quantities of alumina, iron, lime, soda, and potash, (Chemical 
composition, however, is much less important in actual use than physical 
characteristics, _ 


For the Seneca product, the water absorption of crude material averages 
about 38 percent and that of powdered tripoli about 52 percent, and the 
porosity of crude is about 45 percent, Fusion point for cream-colored 
tripoli is cone 33 and for rose tripoli cone 31, ‘True specific gravity 
varies widely, between 2,15 and 2.63, ‘he apparent specific gravity fluc- 
tuates even more, from 1,19 to 0.69 according to fineness of the product, 
Some variation also occurs in its unit weight under different conditions, 
Thus, a short ton of tripoli in place occupies about 3 cubic feet; broken 
or in drying sheds, 45 cubic feet; and powdered and packed for shipment, 
about 33 cubic feet. Fracture is uneven to conchoidal, Tripoli from this 
district is a lightweight, very porous material, Blocks from even the more 
compact beds can be crushed easily in the hand, The individual grains, 
however, have a hardness sufficient to scratch stcel, 


The rottenstone mined in Pennsylvania is somewhat heavier in unit weight 
and lower in silica content than other products included in this report, 
Composition approximates 60 percent silica, 17 percent alumina, 8 percent 
alkalies, and 9 percent iron oxide, plus small amounts of moisture, lime, 
and magnesia. ‘The material apparently is a forruginous and siliceous shale, 
having properties rendering it suitable as an abrasive or filler, 


Analyses of commercially marketed tripoli and soft silica follow, The 
chemical composition as indicated may be considered typical, although material 
of varying characteristics may be produced from each of the districts shown, 
(The data are taken from Heinz! study of the tripoli industry appearing 
in the American Institute of Mining and Metallurgical Ingineers volune, 
Industrial Minerals. and Rocks, ) 
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Chemical composition of tripoli and soft silical/ 


| PLODS.wewes 


ALD Zeevcee » 46 11,0-1,4 838 19 

FeDOZecccce | 007 | .221.6 | ,282. 073 
a ee | .37 | Tr. .30; .001| Tr, 

MgO. ccocces ! | ‘ | Tr .~ 0) | 0014 ; Tr, 

‘Nag0-K20... | po. | ,148! 29 

MOsscceiep. : | i Tr.+ 20; .059 | 

Mn eeeececesn | . | | . +002 | 

HO (clay), | =| 3 | | | Lo3e | 

Ignition... | .25! «120 3S 200 


i1/ The chemical anelyses of the Hissouri~Oklahoma tripoli 
are by C. V, Hillar, chemist, Joplin, Mo,, the other 
figures from ESecee er in the various Seas 


OCCURRENCE 


Deposits of tripoli in the United States occur principally in the South 
and Southwest. The larger reserves are in. Missouri, Oklahoma, and southern 
Illinois, It is. foynd aleo in more or. less extensive deposits in Alabama, 
arkansas, Georgia, Mississippi, and Tennessee, Rottenstone has been mined 
only in Penneylvania, Brief descriptions of deposits in various states - 
appear below. | Stes es ‘ _ 


Alabama, - Tripoli is found in Lauderdale County in northwestern Alabama 
and also somewhat farther southwest along the east side of Bear Creek nearly. 
to Margerum, in Colbert County, as a part of a belt extending from Wayne 
County, Tenn., through Alabama into northeastern Mississippi. In the Bear 
Creek area a good: grade of white tripoli occurs near Riverton and Tredegar, 
Screen analysis of this material indi¢ates that 53,30 percent: will pass a 
200—mesh. screen and 50,70 percent..will.pass: a 300-mesh screen, <A proposed 
method of preparation includes drying and grinding in a tube mill lined with. 
silex and using flint pebbles to such a fineness that 90 percent will pass 
2 200—<mesh screen, the grading to be accomplished in an air payer These 
deposits mare not been mined for many vest es 
: pee ene ox Tri poli was gained and. eocdea near Hot . ieee Garland 
County, although for many yeare production. has beon ontirely. from the north- 
eastern, corner of the State; at Rogers, Benton County, In. the latter .region, 
the tripoli apparently is dorived -from decompo si tion of the cherty or siliccous 
limestone beds in the upper part of the Boone formation of Mississippian. age, 
This formation spreads over-a considerable part of northern and northwestern 
Arkansas, Anumber of deposits :qther, than that mined at Rogers occur in 
Washington and Madison Countios, adjoining Benton County, and in Baxter 
sounty, In the west-central portion. of the State appear tripoli beds that 
have beon altered from the Arkansas novaculite formation, Counties in which 
tho tripoli-bearing strata occur include Garland, Hot Spring, Montgemery, Pike, 
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and Polk, with’ small-scale operations confined practically. to locations near 
Ho t Springs, ‘Gerlenc County, and. Paevere rel, Hot ‘Spring County. 


Gcoreian — ne occurrence of tripolt in foe eeid is confined to the north- 


Murray, Polk; - vieliced, and Whitfield: Counties... The. firet ai scovery of this 
material.in the United States was reported in 1857’ near Dalton, in Whitfield 
County. : No production has bedn reported for: many. years, bus purer was obtained 
chiefly. from Chattooga, Walker, and. Whi tfiold Counties. mane 


oS 
*xanrwe 


Tie Georgia ‘eripolt deposits lie vee in the upper part of the Knox 
dolomite of Cambro—Ordovician age and are associated with chert beds. Tripoli 
aleo occurs in Georgia associated with the Bangor limestone of Mississipian 
age, the Shady limestone of Cambrian age, and the Murphy marble of pre-Canbrien 
age. The tripoli in this State varies in color from the white material found 
in Catoosa, and Chattooga Counties to the cream and buff vemieties in Walker 
and Whitfield a “Georgia a is of. the amorphous silica type. 


Illinois, = . T1nots ‘deplete: silica deposi te are located within an 
area of Devonian etrata in the southcrn part of the State in western Union 
and northern alcxander Counties, 


These strata trend north and south through the hilly and rough terrain 
‘Cheracteristic of this unglaciated rogion and cover an oxbow-shaped area 
approximately 30 miles long and 5 miles wide, spreading to about 10 miles in 
width in northern Alexander Gounty. ‘he Devonian here cqnaiste of interbedded 
limestones, generally green or brown shales or slates and cherts. The s0o- 
called Clear Creek cherts contain the amorphoue (soft) silica deposits, as 
well as hard cherts or novaculites, which have been quarried by open-pit 
methods and used extensively throughout this area for road building. ‘the 
anorphous silica, however, occurs in asec beds and ig recovered by underground 
mining. 


‘ . All the eae deposits. are analy hori zontal, ‘gelaen ‘aipping more 
than 5°, ‘he strata largely are unconsolidated and look not unlike layers 
of hardened or congealed: flour, The: beds are greatly altered or decomposed 
and comprize alternate pure-white veins up to about 6 nent in thickness, and 
darker red or vas grey material, ra 


Mit petasivn. ~ Tripoli in. MY set seipps occurs as a pant of the Tuka 

formation of the Lower (Iowa) series in the Mississippian system, This forma- 

tion forms tho ‘surface - torrain over ea largo part of northcasfern Tishomingo 
* County and'is the southwostward éxtension of the tripoli deposits in Alabama 
and Torincssee, FExpesures aro few, and the tripoli is not abundant oxcept in 
‘the vicinity of an old silica mine seuthwest of Eastport. The topography is 
brekcn ‘and rugged becauso of tho limostéene weathering in this area, Whon 
mined, the ‘tripeli was taken down @ small ‘valley by tram and thence by Bear 
Creck to a plant in alabena on the Riverton Branch of ‘the Southern Railway, 
where it was ground and’ prepared for market. The tripoli of poner eee is 
of the "soft" sities vari oty and. ts generally puro whi te. | . 
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Mi ssourd - Oklahoma, - The tripoli depo cite dative Been lie eiotes, 
or near the border of Missouri and Oklahoma and are structurally similar in - 


each State,. They are a part of the Boone formation of Mississippian geo- 
logical age,-which consists of a group of:alternating beds of limestone’: . 
and chert with an average over-all thickness cf 200 tc 350 feet. The principal 
beds cccur in the hilly, weathered limestcne country in Cttawa County near 
Gate, Okla,, and Seneca, Mc,, in the -northeastern ccrner of Oklahoma and in 
adjacent Newton County, ifo,, and are spread over an area of less than 100° — 
square miles, The depcsits are horizontal and are found near the tops of: 
broad flat-topped ridges. the tripoli beds vary from 4 to 15 feot in thi¢ke 
ness and as a rule are not excessively folded or faulted, he easily removed 
overburden generally comprizes 4 to 8 feet of loose scil, gravel, and de- 
compoged tripoli and does not exceed 12 feat in commercially workable areas. 
Bast and south of Seneca the cover, and ,:-froquently the tripoli also, becones 
thicker, With depth the a becones ppecer ong less marketable, 


Tenneguess - The deneet te Ae -tripoll ir wenndeses extend northeast to 
scuthwest-diagonally through Wayne. County, inte Lauderdale County, Ala., and 
centinue on both sides of Boar- Creek into. Colbert County,, Ala., and Tishomingo 
Ceunty, Miss., Tripoli alse. ‘occurs ot ‘ecutheas tern Hardin: County, pean 3 


Tripoli is found all along this ecmedeciscig narrow belt, but the 
largest deposits are, in three general localities: in the region between 
Waynesboro and Collinweod, in Wayne County, Tenn,; near Steut, in Yayno and 
Fardin Counties, Tenn., and in Lemderdale County, Ala.; and along Bear Oreck 
in alabenma and Mississippi, ._2 

" nn Te F) tose . bs 

The tripoli ocours in the southwestern part: ef the Eighland Rim geclogic 
province of Tennessee, a generally flat plateau dissected by the Tennessee 
Rivor end its tritteries largely into a series. of narrow, :flat—topped ridges 
between steep-sided.valloys, ‘the tripoli outcrops along the sides and in 
the bottons of the stream valleys in. this rugged tepegraphy, At many places 
the expesures are easily spotted, es the tripoli is heavily compacted and 
tends. tc form vertical banks that.can.be recognized even though covered with 
vegetation and detritel matter, 


' The tripoli in this ecion is pure white, except.fer cccasicnal brown 
streeks caused by iron oxide. It is very ecft and crumbles casily in the 
fingers. the dry powder, crushed easily: in the hand, will readily pass a.” 
100=-mesh screen, and small eevee will peee 200—nesh openings, When ary 
the material is very light. 


_., the mineral occurs nainly at the. ‘ton 6f the Fort Peyne cherty limestone . 
and at tho baso of the Warsaw linestene. ‘the grains of the tripoli frem the. . 
Fert Payne fornation are comparatively large, and considerable chorty frag 
nents aro intermixed with the true tripceli, Grains from the Warsaw beds, on 
the Other hand, althcugh very irregular, naturally are finely and evonly sizccd. 
gat of the deposits showing materre. of coe grade apparently were 
located in ‘the Warsaw pene - a ne 
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Typical of the deposits in Tennessee are those of Hog Hollow, in the 
Waynesboro-Collinwood district, and Second Creex in the Stout area, The 
former is 4 miles south of Waynesboro: at the head of. Hog Creek. The outcrop 
Measures more than: 200 feet, has ah: average thickness of 30 feet, and is 
entirely within the Warsaw- formation, Reserves in this district are 
the largest in this series of deposits, ° rage seene satisfactory, and high- 
way and rail facilities are > ample." oe 


ores 
ae 


In the Sécond Creek : area’ the: awcioan thtcknes of‘the tripoli is about 

60 feet, and the length of the outcrop along a road cut is about three-tenths 
of a mile, The product is ‘soft, oasily crushed, and pure white. Average 
analysis indicates:a-silica contént of - about 96: percent, iron oxide 1 percent, 
and other, including dlumina, 4 percent, ‘ Another road cut a half mile away 
on the west side of, Second Creek exposes tripoli at the same elevation, and 
it is similar in quality and ‘extent. - Again: the deposits seem definitely 
to be dcrived from ‘the Varsat ‘Linestone, ; 

Deposits in the ios ounation in Bradley County, at Black Fox, near 
Cleveland, also have been: worked in the past, Large deposits in the xnox 
formation occur near Greeneville, Greene County. Tripoli or, as locally 
known, “rottonstane"; formerly was mined néar Eutler, Johnson County, in the 
northeastern corner of the State, | Tripolt ig known to occur in several counties 
in west-central aaa ean Pa ara Person, Eumphreys, Lewls, and Perry. 


- 


Analyses of trtpolt in: Tennessee have been reported as follows: 
lotality. No. LJ 2 3 


Silica (Si05).... 87,84 98.92 88,60 
Alumina (A1903)., 8.84 46 6.40 


Iron Oxide (FeO). 66 .07 eee 
Lime (CaO). cesses = oor eo? 
Magnesia (MeO). eco aso = 2.02 
. | Ignition 1088.64. 2.43 - 2.06 


1. Black resoaiiis. Cleveland, Bradley County (Bureau of Mines, Bull, 266.) 


2. Central Silica Corp. (out of business), Collinwood, Wayne County; analysis 
by Tennessee Division of Geology. 


3. Pavone mine,’ Decatur County; analysis by Tennessee Division of Geology, 


Pennsylvania. -— Rottenstone is mined in the United States only in Pcnne- 
sylvania, near Antes Fort and Muncy, lycoming County, It occurs as the 
weathered insoluble silicous residue of the black calcareoug Trenton limestone 
or shale, 


MINING 


The mining of tripoli-is comparatively simple and may be either by shaft 
or open=pit operation, Drilling, by hand or machine, follows no particular 
pattern and depends on prior experience in each area, Slow dynamite or black 
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powder generally is. employed in blasting to reduce the proportion of fines, 
and the larger boulders, where found, are broken by wedges and hammer or by 
sledges. The rock in certain areas is hand-loaded into tram cars and conveyed 
to the mill in various ways, 


Arkansas, ~ Miriing in Arkansas is by shaft. The mine portals genorally 
are some distance from the outcrop, and tunnels must be driven through 
considerable unproductive strata. The tunnels are timbered, and the rooms 
opening out into workable areas have dome-shaped roofs for better support 
and safety, The rock 1g loaded into metal "cans" or skips, which are hoisted 
to tho surfacc, and the crude material is — into hoppers from which point 
it is trucked to the mill, 


Georgia,.- Meany of the ‘tripglk er amorphous: silica deposits in Coorgia 
are overlain by only 2 to 6 fect of ovérburdon and have been mined by open- 
pit workings, The crude material was: shot down cither by single or multiple 
benches, sorted for color, and dricd, Some mines in Walker and Whitfield 
Countics, however, were worked by undergreund, methods,: The latter have long 
since been abandoned and now are practically inaccessible, The product 
largely was shipped as untreated or unprocessed silica. 3 


‘Jllinois, - Present mining is on a modified room-and-pillar system, 
sonetimes called a "checkerboard" or square—work pattern, The mine portals 
almost invariably are on steep hillsides, and the workings often extend hun- 
dreds of feet back into the hills. 4 series of parallel rooms 10 feot wide 
and 7 feet high is opened up, leaving 20-foot pillars te support the roof, 

To avoid timbering, the roof of each rdom‘ts carefully arched, which affords 
additional protection from falling strata. After drilling, the crude matorial 
is shot down with black powder, the product ranging in size from l2 inches 

to flour, ‘the freshly mined silica may contain up to about 25 percent combined 
and absorbed moisture. It has a cold, clanmy feel, yet is only slightly moist 
to the touch, The darker beds, red or bluish gray in color, which alternate 
with the usable white layers, have no comnerical value. Because of streaks 

or veins which occasionally appear irregularly in the commercially marketable 
white scams, mining in Gian ctherwise profitable areas has had to be dis- 
ccntinued, 


Mi ee ee ma, = Mining ‘in the Mi gsouri-Oklahoma area is entirely 
anopen-pit quarrying operation, with a minimum of explesive used in order to 
reduce shattering and pulverizing of the product, Formerly large amounts 
of even~textured tripoli were quarried, using no explosive, This material 
was carefully sorted and set aside for usc in making filter stone, Somo filter 
stones still are made, although mst of the tripo]i now nined is designated 
as "crush" and serted at the mine according tc the three predominant colors 
Occurring in the region - white, cream, and rose. In blasting, vertical holes 
spaced irregularly from 3 te 10 fect or mere in depth are shot with black 
powdor or slow dynamite, Wide variatiens in crelor of the tripoli in place. 
require greater care in shooting t® keep crlors as segregated as possible, 

A largo part, and im some recent years, all, ef the. tripoli mined in Oklahoma 
1s greund and precessed fer sale at-a mill in Seneca, -Me, ~The crude tripoli 
as mined is quite wet and is taken to large drying shods, where usually. it 
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penetae: 3 or 4 months, and then is conveyed to the mill for grinding. and, 
preparation, One former producer érushed the rock to ‘about: 1, inch .and ae 
it through a mechanical drier, aa place of drying his fleananl in opennal a 
sheds,: : 


eee. 
< J 


Tennessee, — About 4 miles south of Waynesboro, Wayne. County,..a a fine- 
grained, pure-white tripoli containing ever 98 percent silica was arift=ained 
interni ttently for’ many yéars, The raw naterial,. which contained very 1Ltt1le, 
chert, was trucked 6 miles to Collinwood to a enall, efficient “plant. and ow... 
placed in storage sheds until milled, Tripoli was. fornerly nined and. al hen 
in Decatur. County near..Parsons, where beds were said te" “be 100, fect: thick, . 
and in Bradley County, at Black Fox, near Cleveland, 


- 4 
e . 


Pennsylvania, — The rottonstone semeine in Pennsylvania has becn. mined 
from open pits: at.Antes Fort“and Muncy, Iyrconing County. The matériel ig 
epmanes ae dried before erincing. ve eine ae ae 


_ PREPARATION 

“mee proparation of the art igi eae and tripoli inwolves pecineeive re - 
duction, The crude material, however, first is sorted for color and texture 
and air-dried before shipment to mill, ‘the ain-drying usually. requires - 
several. weeks, Trade demands for certain qualities in the finished product .. 
complicate the milling routine, as grinding methods nust be flexible enough, 
to conform to individual requirenents, such as abundance of superfines,. 
uniform: grain size, linits for presonce of larger size grain,,or special 
graingsize distribution to: give a certain oil-absorption number, A number. _ 
of mills, now inactive, followed flow-sheets end milling procedures similar — 
tq mee cescribed below, ; ; 


' fb 


een # The arkansas material is ena by wet classification’ a 
a: mili at Rogers, Benton County. Special products may. be produced by further 
processing the normal finely ground end product of milling. ,The tube mill . 
employed in grinding is charged with the larger pleces-of the. badly Pregtured, 
decompe¢sed chert, This "like" grinding medium is said to give. satisfactory. . 
results, Sizes are segregated by means ef a series of settling cones, and 
the products thickened and dried, The iron or cther staine occurring along 
the fractures in the rock largely are removed by close regulation of the 
final water waste from the settling cones, Three chief” products are made, 
designated as: Admix 025; white, 325-400; and float 600. All pass 325-mesh. 
sieves, and each erate compsneee 60 Poa by | mae: of erains smaller than 
10 acre de ese 7 a . Be. See | 

"No. ee was necessary aes a mill formerly. Serer tripeli’ hear, 
Hot Springs, due to the natural fineness of the product in, situ, . The material 
was trucked to the ‘plant, where, aftcr drying, it was conveyed directly to to 
the first.of two air separators, from which. a 325-mesh product. was recovered, 
From the dther separator, mounted below, a 200-mesh. grade: was obtained in . 
the ratio of about ale of 200-mesh er to 3 a ‘of 300-mesh, . The 


7 @ PF 8 * 


compounds, 
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Tilinois, — the white silica occurring in southern Illinois may be 
ground, - either wet or dry, In the wet-grinding process, one mill crushes 
the raw rock to about 4 inch, after which it is ground in tube mills using 
flint pebbles, In closed circuit with the tube mill are bowl classifiers, 
‘Two products for use in pigments are prodiced — fine-grained and superfine 
grained, - Another wet-griding plant in southern Illinois produces several 
grades of silica ranging from 65 to 99.9 percent through 325-mesh, Alternatively, 
ary grinding ene puent with air claseification may be employed, 


Tanseas. Although deposits of. tripoli of. commercial iuportente, in Kansas 
are not known, there formerly: was a mill,at. Baxter Springs in Cherokee County 
in’ the oxtreme southeastorn corner. of the State, which treated material mined 
just over tho line im Oklahoma, This mill,,.designed.to procoss 50 tons per 
é-hour shift, has been idle for sevoral years and has been dismantled, 


lil ssouri-Oklghoma,.« The tripoli.as it comes from. the mine is hand 
sorted for texture and color and scparated into white, ‘crean, and rose shades, 
This sorted material ig then stacked or piled in open sheds to air-dry for 
approximately 3 to 6 months. The mille now operating in this area use dry 
préparation nethods, The crude tripoli from the sheds undergoes coarse 
crushing oither in hammer mills or.-in coal -breakers followed by smooth rolls. 
The product that passos a }-inch screen is then driod and pulverized, efter 
which 1t passes to -vibrating screens in closed cLreuit with the grinding nills, 
The darker colored tripolt presents less ‘difficulties in processing than the 
‘lighter tinted material, as-the latter, under certain conditions, becomes 
charged with static Slectricity, and epee special precautions in screcning 
reas. : ig 


ke steve stated, ‘egapol 76 ispopaincd: in three re - white, cream, and 
“TOSe = and in the. following grain sizes: and designations: 


Mrfloat ~ all through. 200-mesh and 98 percert through 325-nesh, 
Parting - 98 to 99 percent through 200—me sh, | 


Admix —= 90 percent through 200-mesh and 20 neat smaller than 
10 mrone: - | 
Buffing - - 100 ececene through 4o-mesh. and 80 ‘to 85 wetocnt through 
nears 


: aaere fine adntx ~ 70 pereent enallor then 1O microns. 


iets: jerhesa mere prevalent,. yecen down of the mill products is as 
follows: Once ground, or-minus 65—-mesh, 87 percent through 200~-nesh; 
"dauble ground", or -110-mesh, .96 percent through 200-mosh; air float, or all 
through 250-mesh and special air float, or all.through 300~-mesh or finer, 
these classifications epply to eres rose, and cream naterial, | 

Selected tripolt: fon ‘filtore le eeu into. “rough shapes and dried in 
sheds.or by artificial heat; Disks,. tubes, and cylinders are-made on lathos 
Or .ground' :to exact dimensions cn carborundun- surfaced wheela, 
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Tonnegsee, ~- At an operation at Collinwood, Wayne County, now inactive, 
the crude tripolt was conveyed fron the storage sheds to a rotary drying 
kiln, where the raw material was darted tc abcut 9 percent moisture. 4 pebble 
mill in closed circuit with an air separator disintegrated the rock, ‘he 
nilled product was screened to remove unweathered chert fragments before 
passing to the air separator, The latter prepared four connercial erates 
of eae flour, 


Tripoli was penaeuasd in: ‘the early twenties ‘at Blaek Fox near Cleveland, 
Bradley County, Here the crude rock was dried, passed through a d-inch’ 
trommel, and conveyed to a Hardinge.mill te break’ up' lumps and then to. an 
air separator, From the air separator, four grades of ‘tripoli of each color 
were produced, altheugh a much wider range of sizes was possible,. Tho usual 
sizes marketed were: 100 percent through 200—mesh, 1 percent retained on 
325-mesh; 100 porcent through 200—mesh, 3 percent retained on 325-mesh; 100 
percent through 200=mesh, 8 percent retained on Bg5~nesh; ‘and 100 percent 
through 140-nesh, 15 percent retained on. 325—nesh, 

Another mill was operated sone years ago ‘near Parsons, pacatat County, 
in the Fort Payno, Mississippian formation, The tripoli here was a white, 
fine-grained, soft, coherent naterilal occurring in deposits said to be 100 
feet thick, The processing equipment includod a rotary drying kiln, 
revolving screens, tube mill, air separator, and accessory conveyors, The 
finished product. could be classified as.-fine as 99.75 percent through 300- — 
mesh, ‘The mill had a rated capacity of 14 tons of ground tripoli per hour. 


Pennsylvania, ~ The rottenstone produced in Pennsylvania, after prelini-. 
nary crushing and drying in a rotary drier, is ground and air-floatcd in 
Raynond air-separation equipment, The finely divided material is then conveyed 
to storage bins, bagged on automatic bagging machines and shipped, Two chief 
products are prepared - a minus 250-nmesh grade is consumed as a filler, 
largely in eee records, and a somewhat coarser grade for Reena 


purpo scs, 
" PRODUC TION 


Mripold was first discovcred sere 1870 in spatiweuterh Missouri and 
was partly developed in 1872, Wo production was nade, however until 1887, 
when now machinery. was installed for fine grinding as well as for sawing, 
turning, and shaping block tripoli into the form of disks, cylinders, or 
tubes for water filters, Production was on a linited scale until 1892, 
During that year, the Anerican Tripoli Co., of Carthage, Mo., was organized, 
end in 1205 took over the plant of the Seneca Filter Works, which had built 
a mill at Sencca secme.9 or 10 yoars before, Tho histery of the tripoll 
industry in Missouri and later also in Oklahoma follows to a large extent 
the expansion and growth of the Anerican Tripoli Co. and — day 
successor, pieces Tripoli Co, 


Separate stati stics on tripolt output are not available before 1913, 
as diatomaceous earth and tripoli formerly wore considered by many authori- 
ties to be the sane or similar materials and wore grouped in Geological 
Survey records of nineral production, Aside frem scattered small outputs in 
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the cightoen-nineties in Georgia, Virginia, and possibly alabama, mining 

and preparation of. tripoli up to 1914 wore eenfined to Missouri, Beginning 

in 1907 and contimiing to the present, silica or fenorphous silicat produced 
in southern Illinois also hag been included with the tripoli figures, Illinois 
is the only State, for which a practically complete record of output since 

1913 can bo published, and these figures. appear in the appended table, Produc- 
tion of so-called "rottenstone" was first reported in Pennsylvania in 1913, 
and a stall output has beon marketed each year thereafter, Initial mining 

of tripoli in Oklahona camc in 1914, of ancrshous silica in Tennessce in 1924 
(except for a small output in 1913) and of tripoli in arkansas in 1929, for 
1933 to 1941, inclusive, some production came from California, and in 1939 

to 1941, anerahowe silica was markcted from Tcxas, Georgia produced sporad=- 
ically before 1936. The bulk of tho output since 1907, aaa has come 

frem Illinois, Missouri, and eens 
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Preduction of Tripoli in the United States 1913-44 
Tripoli. Tllino 


% ' To te s Onl r 
Finis Shert tons |. Value Short tong Value 
1913 .1/20,797..;1 $216, 581 12,994 , $128,892 

1914 | 1/17,218 |. 4/142, 428} 10,387 | 59,394 
1915 .: -3,711 | 2/128,957 23,756 j -B/ 59,390 

.1916 | A3,257 | 2/215,216.| 33,187 | 2/82,968 
1917 | 26,069 |. 338,188 | (16,133 | 207 , 738 
1918 19,982 | 199,854; 12,004 | 100,126 
1919 -}.- 24,292 181,541 13,014 | 116,492 
1920 | 40,233 569,677 | 24,458 | 360,651 
1921 | 12,340 213,013 7,765 | 125, 352 
1922 | 30,205 | 316,728 | 18,747 { 194,371 
1923 27,082 | $82,757 | 11,522 | 117,201 
1924 ; 28,476 | ogee’ 13,466 | 116,188 
1925 | 29,388 | 434,886/ 11,809 | 143,859 
1926 | 31,369 523, 609 | 11,948 j| 192,483 
1927 | 26,099 | 447,068 3/ | 
1928 | 34,043 | 555,576 | | 
1929 | 38,011 : 545,658| 12,889 | 139,557 
1930 | 32,439 | ited 9,954 | 116,307 
1931 | 26,682 ,; 310,131| 12,651 | 87,481 
1932 |; 14,775 | 232, 700 | 6,097 | 84,795 
1933 | 20,878 | 350, 383 | 8,757 | 149,979 
1934 20,529 © 329, 356 | 7,417 | 119,418 
1935 27,375 | 383,416; 10,001 | 113,484 
1936 28,487 ; 391,878 10,981 | 138,063 
1937 34,936 | 450,570) 11,647 | 151,154 
1938 | 22,188 | 329,081; 8,141 | 117,107 
1939 33,474 | 466,380; 11,134 ! 148,310 
1940 30.212 366,569! 11,521 | 155,576 
1941 29,301 | 421,746{ 13,833 § 200,700 
1942 17,536 | 272, 428 12,575 | 203,390 
1943 14,912 | 244,365! 10,203 | 168,758 
1944 | 18,425 301,863. 12,031 205,732 
1/ Includes output in Misseuri as follows: 1913, 


7,529 short tons, $83,995 and 1914, 6,721 

tons, $81,434, Bureau of Mines not at liberty 

to publish totals for this State in later years, 
2/ Estimated at average value of crude material sold, 
3/ Bureau cf Mines not at liberty to publish figures, 


SPECIFICATICNS 


No recognized -specifications or generally followed testing procedures 
exist with respect tc any of the amorpheus silica or tripolil products, 
Virtually all tests are based on previous experience and generally aro entirely 
academic in character and scope, Scene consuncrs use rough color "Standards", 
based on matching samples in water cr actual paint samples, or by previously 
established arbitrary criteria, Others specify a cortain grit tolerance, to 
which, however, sinilar grades of apparently the sane composition may react 
very diffcrently. Loose dry-bulk weight may be deternined by the Scott paint 
volunctor, or settling tests made to establish distribution of subsieve sizes, 
aeeewes to which increasing attention is being given, 
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USES: wb. 


Distribution of tripoli by usés was first eeaeen teal in 1933, aa 
is shown in an accompanying table for the period since that year, The 
proportion of the output consumed: for various uses” also-ig given, A 
congiderable portion of the to tal tonnage. reported in.each year, however, 
was,sold to dealers or jobbers, 80 that often the producers have no definite 
knowledge,of the details of the end. usesifor which their product is consumed, 
In’ any event, it is believed that. this table shows a peoronenyy accurate 
break-down of the principal uses. of, tripoli, 


The chief markets. for tripoli, as indicated by the data shown, are’ 
as abrasives, especially buffing and polishing compositions, and as inert 
and, chemically stable fillers in a wide range of products, Sizable amounts 
are, consumed in concrete admix and foundry facings, Minor quantities in 
_varjous years have been reported used as an ingredient in oll—well BEA ANAS 
cme in pottery and as cabal “blocks, 7 


= ffing Compounds, - One of. the. hore important outlets of tripoli is 

its use in buffing compounds, In-fact:-~the meaning-of. the. term "tripoli 
compo sition" has been widened froh the original designation as specifically 

a compound containing tripoli as. the abrasive agent to include almost any 
abrasive matorial used for such a purpose, In recent years, however, the 
tripoli compound has consumed abokt 30 pereent of the total tripoli production, 
and is used to cut down and-‘to impart high luster to such metals as copper, 
brass, aluminum and zinc, It is furnished in many grades from a dry, hard, 
"cut-and-color" compo sition to the straight greasy ‘type of product for fastor- 
cutting action, ‘he gradcs and applications of the burring and buffing 
compounds are varied by using diffcrent varieties of abrasives, such as emery, 
rouge, ground flint, ground: sandstone, or fused ‘alumina, 


Tripoli (and diatomacecue-earth). ig used as an ingrodient in polishing 
cloths or rags made of wool or.other fabrics which have been saturated with 
fatty o11, mineral o11, paraffin or a combination of these substances in which 
very finely’ pulverized material is suspended. . Such impregnated cloths are 
effectivo for many metals, Abrasive particlag. also have been suspended in 
other mediums, bbc ae seOnP solutions, pine oil, and emmonsee 

Concrete ete o Tripold hes setensive employment as an admix for 
cement and concrete products, puch.as cement stucco, mortar, plaster, 
finishing, topping, floors, pavements, and curbs, The material must ho 
finely ground and is shtpped in 100-pound paper-lined jute bags, ‘he tripoli 
does not shrink or swell when wet. Its porosity allows quick absorption of 
water, and through interaction with water and cement it coats all aggregato 
particles, thus having a lubricating effect, The workability and flowing 
properties of the mix are thereby greatly increased, The tripoli also prevents 
segregation during lormg truck hauls, Greater early and ultimate strongth, 
decreased offlorescence,. high. impermeabili ty to moisture after sctting, and 
increasod ‘resistance to weather, ‘sulfates, acids, oil, industrial wastes, and 
other corrosive- substances arc among other advantages claimed, It also promotes 
a dense structure without honeycombing and aklows thorough and even curing, 
This material hag the additional advantage of neutralizing any excess of free 
lime and of checking any tendency of, the concrete to disintegrate, 
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Sales of tripoli by uses, 1 


Abrasives Concrete admixture 
Short | Percent of total} Short Percent of total 
Year tons | Value tons | Value | Quantity) Value 
1933 eerves 7,034 109 ,185 47.7 4329 866 513, 703 brad . 
LOSLBYs wv 8,516! 135,679 52.4 | 53.9} 582] 9,973 3.6 |} he0 
1935...00- +} 10,162} 159,13 37.4 | 41.5) 3,040) 42,4450 11.1 411.1 


percent. 
2/ Included under "Other uses," 
3/ Includes small tonnages used for filter blocks and in 
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193Go5 wwe ee, 16,943) 247,948 5965 63.3 | 2,074 | 27,834 763 VTL 
4ST paesinste | 15,25 228,373 43.6 | 50.7} 2,126] 21,627 6.1 |} 4.8 
1938...ee00) 8,097] 138,80 36.5 | 42.2; 2,170] 12,63 9.8 | 3.8 
1939.00. 10,953} 169,370 32.7 36.3 | 1,653 | 24,580 4e9 | 53 
1940.e++0+; 10,279} 119,609 34.0 | 32.6! 1,683 | 15,895 5.6 | hed 
1): ee | 13,407, 198,252 45.7 | 47.0! 1,179) 15,168 4.0 |) 3.66 
19h2s «sed eel 5,447! 85,01 31.0 | 31.2, 75k i 8,895) 4o3 | 383 
1UB.cceeee} 65446) 10,24 1.2 | hl. | 335} 4,690 2.3 1oke9 
(eee 13,218! 210,592 _71.7 |} 69.8} 316! 45552 1.7.4) 255 
Filler Oil well drilling 
| Short | Percent of total Short : Pade d a otal 
Year tons Value Quantity] Value _ tons | Value | Quantity |Ve ue 
19331/....- 1,90719 41,103, 12.9 | 16.61 | = = 
19342/.....| 2,224! 34,872 13.7 | 13.8; (2/)) (2) Zr yreg, 
1935. cies f° 4,810] 65,445 © 1%6} UML eP SL Ba - - 
1936.....2) 3,107: 38,4541 10.9 | 9.81 2 : 2 eas 
1937..eee0+| 8,363! 108,285! 23.9 | 24.0 | (2/)! (2/) a. se 
2998. 84600 5,584! 78,90 255221 2h.04) (-~ PPT - - 
4939.553.3% | 9,016! 120,284! 26.9 | 25.8: (2/)!| (2/) =e 
1940....... 8,451| 113,862, 28.0 | 31.1 | 2,8,0 816,949] 62 | eb 
OBTE Se 10,020] 145,063} 34.2 | 34.4 !1,925 | 22,835) 6.6 | 5.4 
VOLO esaaws 8,887; 14h,055| 50.7 | 52.9 (2/)1 (2/) | - | - 
1943 eeeeee | 6 , 89h, | 114,929 46.2 i A7el | - < | = tl 
1944... 2. a! 23! 66,147 18.6 | 21.9. (2/)! _= = 
Foundry facin ! Other usesy | Total. 
| Percent of | Percent of 
ere | total Short | : a 
Year | tons !Value ‘Quantity! Value tons | Value : Val 
1933L/| 2,426637,700| 16.) | 1542 2,515 (46,718 18.8 (1h, 746 ip2hs, 519 
19342/; 2,477! 38,231 |. 15.2 | 15. 2 24159, 33, 024, | 113.1 16,2581 251,778 
1935. .| 2,590|40,254; “9el | 1045) 6,773 | 76,133! 2he8° [19.8 27, 975 |.383,416 
1936..|' (2/)| (2/) |= | ~"| 6,363 | 77,642 | 22.3 !19,8 83487 | 3915878 
1937.., (3/), Gf). = ~ | 9,212 | 92 1285 | 26.4 12065 Bly 936 | 450,570 
1938..; (2/)| (2/) | - - '6,337 | 98,740} 28.5 30.0 22,188 | 329,081 
1939..j (2/), (2) | - - 11,852 152,146 | 3505. 132.6 B37 1,66, 380 
1940..! (2/)| (2/) | - - 175959 {100,254 |. 26,3 2704 30,212 | 366,569 
1941. | (2/)| » a ae [23770 | 40rm28 | 925 946 P9,30L | hed, 246 
T7hge (2/); (2/) | - {| = 42,448 | 3h, 465 | lbe0 [1246 17,536 272 54,28 
193.6) (2/)) (2/) | =) = 12,537) 23498 | 1063 | 946 hh, 912 | Zbl 365 
1 1D «Sy Metab - 11,468 | 20,572' 8.0 | 6.8 01,86 
Tneludes in 1933, 71 percent of total Snes of tripoli sold; in 1934, 79 
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Dry Cleaning and Taundering, ~ Téftpolt: acts as ah absorbent for fats, 
greases, and stains in dry cleaning, .Tho most delicate silks and laces, 
it is asscrted, are not injured and a freshening of color and pattern results, 
added to leundering baths, tripeoli similarl; is said to~be effective as an 
absorbent for greascs; Oar ee and: other foreign matter, - > 


~. 
© 8. @ 


Other’ Uses, — Many foundries use ‘tripell as a nee or Acatise sae et 
for molds, Because of its porosity and affinity for soaking wp noisturo, . 
tripoli uscd as a foundry fecing or parting is "waterproofed", Stearic.acid 
cr tallow are the principal coating agents and are used either alone or in 
varicus conbinaticns, Other components of these mixtures may be tristearin, 
paraffin, olcates, and small amounts-of waxes and similar materials, Thceso 
substances are dissolved in solventsg.such as various potroleun derivatives 
and mixed with the tripoli undér high temperatures or added directly to tho 
melted fatty coating materials, In either case, long-continued agitation is 
econo, to coat any large propertine of the individual particles, 


Motal: poli ehee and poltehes for Lacquer and similar surfaces often 
contain tripell as the mild abrasive, Phonograph records may contain tripoli 
as afillor, Also it may be used as a filicr in paints, stains, and rubber; 
as a polishing medium for mirrors and glassware, for stone products such as 
marble, and as a mild abrasive cr smeothing agent on precicus stones, horn 
or shell products, and various metals, Tripoli can be employed as a carricr 
in: treo-dusting sprays’and other insecticidal or germicidal preparations, It 
is ueed to a linited-extont in water filtration,. wine clarification, or other 
filtering, including chemical preducts, Ite "soft," mildly abrasive propertics 
pernit its incorporation into. eee and Bae cenns end hand soOaps or - 
vestessy 


on 


| NARKETING 


The crude silica, when seld unprocessed, largely is:markcted direct 
te grinders or to users, The refined products, however, arc sold not only 
direct to consumers but also to brokers or jobbers and to various trade 
‘supply houses, who, in turn, ‘distribute the precossed mincrals to local 
purchasers, Usually packed in paper or ‘paper~lined jute sacks, the weight 
per unit of sale varies from 50 pounds to more than 200 pounds,- exclusive of 
the enntainer, Miter stones ‘generally are made te order and sold by volune, 
Over a period of vears, close business contact has been cstablished between 
preducer and consuner, Con sunors often are very reluctant about changing 
their source of supply, as the range of specifications submitted for a now 
preduct is insufficient for predicting bchavior in actual practice, . Slight 
variation in analysis or physical properties of the raw material also may 
effect decidedly unfavorable and troublesome changes in the consumer's ond 
pro duct, 


PRICES 


Prices of tripoli, rottonstone, and amorphous silica over a period of 
years heve changed but little and have reflected a comparatively stable price 
situation, Advances usually have been small, although the upward trend in 
general has reflected the increasing refinenente in preparation accorded . - 
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these products, Quotations for Illincig silica appearing in E&MJ Uctal 
end Mineral Markete, December 13, 1945, were as follows: Water-zround and 
floated, in bags, f.9.b, Illincis shipping point, 325-mesh, $21 to $40 per 
short ton for 92 to 994 percent grades; dry-ground, airfloated, 325-mesh, 

92 to 995 percent silica, $18 to $30, The same journal reported the following 
quotations on tripoli, f.o.b, Missouri, in paper-lined burlap bags, minirmmn 
carload, 30 tons: roge-and cream-colored, once ground through 40—mesh, $14.50; 
rose-and ercamcolored, een a 110-nesh, $16; and airfloated 
through 200-mesh, $26, : 


Quo tations on the varicus types of. silica herein di scussod as given in 
the Oil, Paint and Drug Reporter of January 14, 1946, were ag follows: 
amorphous silica, in bags, carlots, f.9.b,. Illinois works, dry-ground 325- 
mesh, $17 por short ton; 400=—nceh,,. $18; wet-ground minus 325-mesh, $18 per 
ten; 400-nosh, $18 per ton; 96 to 98 percent silica, 325-nesh, $20 per ton 
and 99 porcont silica, 325+-mesh, $20 per ton, Tripoli quotations at works, 
carlots, in bags, according to the same smurce were: Air-—float, $21.50 per 
short ton; double-ground, $17,50 per ton and once-ground, $16 per ton, Carlots 
of rottenstono, packed in bags, were munted at $25.50 per. short ton, f.0.d, 
minos, 


FOREIGN TRADE 


imports, = Imports of tripoli and rottenstone have been combined with 
diatoneceous earth in official foreign trade statistics, Although the 
: rottenstone and tripoli figures are somewhat. obscured by this treatment, 
there appears below a tabulation of the receipts of these minerals ovor a 
period of years, Although it is net possible to verify it definitoly, nost 
of the material inperted from Algeria~and-Tunisia and Canada probably should 
be considered as diatomaceous carth or kKieselecuhr, Judging by the high average 
values indicated, many of these import ee Seem have been subjected 
to intensive preparation, 


Emorts. ~ No separate data are available to indicate actual quantitics 
of tripoli, amorphous silica or rottenstone exported, It is understood, how- 
ever, that only the Missouri ~ Cclahoma tripoli has been exported in appreci- 
able ancunts, Tripoli pulvorized and graded into specific sizes suitable ~ 
for buffing and polishing has been shipped to many countires of the world, 
The largest tcnnage is said to be consuned in the United Kingdom and snaller 
amcunts are shipped to Germany, Netherlands, France,. and other Eurepcan 
countries, Shipments alsc have been made to Seuth America, Canada, India, 
end the Far East, In normal tines, it is understood ee tetal exports may 
aggroegate several thousand tcens.a year, . | 
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Imports of Tripoli, Rottonstone, and Diatomaceous Earth 
in the United States 9 44 


Brats bieeoscucwssuue ; 
Other Countries, wees 50 150 | 1 | 118 3 614 


1,417 + 37,853; 1,420 24,925! 966 (11,759 | 778 | 12,207 


. 1934 1935 1936 

eng | | Ione... Long | | 
Country | itons | Value | tong {Value | tong {Value 
BOLELUM 6 seee saw eee gM ne ere eee - | - if $229 
SPAIN. sesecevsevees | 1321 $3,036} 98 /$2,036, 25 | 568 
United Kingdom......; 6; 380 11; 685 7 327 
U.S.S.R.(Russia)...., = - | 761) 5,247 - 
Algeria & Tunisia...: ~45! 709 .40:-- 613] 704 | 2,318 
Canada, sccccccccccce ae 509 16,226] 216 | 7,703 


| - i ~ = -_ 


Count 
DOLSIUN s é.6s 6 oe eSb ewe 
United Kingdom, ycooe. 
algeria & Tunisia... 
CANADA is bk biecesw bes 
META CO ss.56% 5 ea6 uses 
BYradi J's sos oie eeee~ee e 
Other Countrios..... 


(445 19,826 |195 |2,769 | 203:3,762° | sas [9,116 


g 1943 1944 
Long Lo Long - |: 
Country - tons | Value tons | Value tons Value 
United Kingdom....ecees nr en = 1 = 
UVAN AIA seid <c becd es eue “5 3 $60 
MOES CO 6 soi 6b soe Sce ee = bad = 
Cther Countries...ccece | = ~~ - as - 
206 | 4,826 5 | 268 3 60 
+ FORSIGN DEPOSITS. .  ., 


Deposits of tripoli and rottenstone in foreigm countries are not extensive, 
The former, however, has been produced on a emall scale in France, Spain, and 
Gernany, 


A true rottenstone mined in England occurs at Hull, in the Yoredale rocks 
ef Derbyshire, and also in Wales and Belgium. This material, a residual prod- 
uct of the weathering and disintegration of siliceous, argillaceous linestone, 
carries more impurities and less silica than the NMissouri—Cklahoma tripoli. 
Its chemical composition varies within the following approxinate linits: 
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Silica, 80 to 85 percent; alumina, 4 tn 15 percent; carbon 5 to 10 percent; 
iron oxides, 5 to 10 percent; plus small amounts of lime, Itisa soft, very 
light, finely divided light to Olive gray product, Uses include polishing 
wood and metal, and as a paste,..for rubbing down or smoothing painted and 
varni shed surfaces, In normal tires, this rottensténe is exported tothe 
United States and to Europe and provides one of the abrasive bases tn certain 
English paste and liquid metal polishes, 


PRODUCERS OF TRIPOLI, AMORPHOUS SILICA, aND ROTTENSTONE 
- Corona Products Incs, Rogers. Deposit near Rogers, Benton County. 


ba 


ifornia es ‘. a ae : 


Barstow, San ROEREPETNO: County. i Se Bn centr 


Illino ae a | a hh or re 


_ Olive Branch. Mincrals Cony 725-28 th St. Cairo, Deposit near Qlive 
Branch, Alcxender County. 
Ozark Minerals Co,, 8074 enneee bve., Cairo, Deposit near Eloo, 
Alexander Coun ty » 7 | | a: 


Mi saoueicdiclahona 


- Barnsdall Tripoli Corp., Scneca, No, Deposits near ‘Senéca along and 
near the Missouri—Oklahoma Stato Line. Mill tn M{ssouri, 


Ponnsylvania ” 


ee 


Rees 


Penn Paint & Filler Co,, antes Fort. Deposit in Iyé¢oming County. 
Keystone Filler & Mfg, Co., Muncy, Deposit in Lycoming County, 


POSSIBLE BUYERS OF TRIPOLI, alORPHOUS SILICa, aND ROTTENSTONE 
fornia | Oo 


Braun Corp., 2260 3, -15th St., los Angelos. -- .. 
Los ee Chenical..Co,, Santa Fe at 15th ote ; log. Angeles. 


Le 
& tie 


Connecticut . ~ ic; a re , eras 
4Apothecaries Hall 0055 ees ae | 
Fuller Brush Co., Industrial Div., 3586 Main St., Hartford, 


Lea Migs Co., Maple and Cherry St., Waterbury, 
’ Puritan Mfg. Co., Vaterbury.. 
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Illinois 


Indiang 


hagsachusetts 
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George S. Mephan Corre» ayere sf , lodge Ste, zB. St. Touts, 


~ 


ee ee 


Lic ae 


Allied Industrial Products Co., 19 N. Elizabeth St. 
Avondale Chenical Co,, Cleveland & Hobbie Ste. 
Belke Mfg. Co., 951 N, Cieero Ave, = 2 , 
Chas. F, L'Hommedieu Sons Co.,- 4525 Ogden: ave. | 
Mandersheid Co., 601°W..-Washington St, es | 
Matchless Metal Polish Co,,.842 ‘\/, 49th- St, oo 
S, Obermayer Co., 2559 W,-18th St, i ae le 
James H, Rhodes & Co,, 153 W, Hubbard St. 

Geo. A. Stutz Mfg. Co., 1649 Carroll ave." 
Tamms Silica Co., 22 N, LaSalle St.- «+: . 
Turco Products, [nc., 48th & .So,. "Heletead Sts. 


— 


International Metal Polish Co. ,, 2910" Quill St, 


= 
‘ 


Flash Chemical Co,,:2d & Rogers Sts., Cambridge. © 
Harrison & Co., 490 Groveland St, Haverhill, 

Lever Bros., Co., Cambridge, 

H, A. Stiles & Co., 166-174 Portland St., Bogton. 


‘Wadsworth-Howland Co., Inc., T39 ° Federal - St., Boston, ee : 


o- 
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J.C, Miller Co,, Lake Mich, Drive and N.Y.C.R.R., Grand Rapides, 


Detroit 


Bruce Products Corp,, 5710-l2th St, 
Formax Hifg, Co., Bellevue at Mack St, 
Frederick B. Stevens, Inc., 500-520 3d St. 
ueyae Chemical Products Co., 9501 Copeland Ave, 
EH. v. Woodison Co,, 7415 St., St. Aubin Ave, 


rseé 


Hanson-Van Winkle-Munning Co., 100 Church St., Matawan. 
R. M. Hollingshead Corp,, 844 Cooper St., Camden. 
Munning & Munning, Inc., 204 Emmett St., Newark. 

J. L. Prescott Co., Passaic, 

United Laboratories Co,, Linden, 


iar 
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New York 


EH, Reed Burns Mfg, Co,, 51 Withers St., Brooklyn. 
Creco Co,, Inc., 3642 43rd ave,, Long Island City. 
S. 4. Day Mfg. .0o.,,.1487 Niagara St.,° Buffalo. 
Larkin Products, Tne. 701 sical biae Buffaio. 


New York City 


Chas, B, Crystal Co.,. cae Dedge. Bla. 

Stanley Doggett, Inc., 473 Canal. St, -- = 
K, F, Griffiths & Co, »: ING, 4::'280 Madi son: Ave. 
Hammill-Gillespie, Inc, y., 20" ‘Broadway. : 

King & Malcolm Co,, Inc., 242 Water. Sb, - 2 
Minerals & Insulation Corp., 71 Wooster - Ste 
L, A, Salomon & Bro., 216 Pearl St. 

Jd. T, Stanley Co,, Inc,, 642 W, 30th St, 
Whittaker, Clark & Daniels, Inc., 260 Broadway, . 


Dubois Soap Co., 1120 W, Front St., Cincinnati. 

Hill & Griffiths. Co,, 1265-67 State Ave. , “Gincinnati. 
Harshaw Chemical Co,, 1933 B. 97th. St.,' Cleveland, 
National Sales Corp., 31-35°E. 13th St. a 
Proctor & Gamble sis pelea mise oinéfnnatt } 


Pennsyivania 


Semel H, French Paint Co,, 400-412 Callowhill St., Philadelphia, 
Walter C. Gold, 335 Rose St.,: Philadelphia, =~“ °° 

Chas, A. Wagner’ Co., Inc,, 811 Callowhill St,, Philadelphia. 
Westinghouse Electric & Mfg,.Co., 35 Cable Ave., E. Pittsburgh. 


5 soaks ' 
a 2 . ~ 


Wigconsin | a 


S, C. Johneen.é Son, Inc,, Carnu St., Racine: — 


ee 
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